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mk^ywzxmiztixK&mftmmmzii^ 
x. 

'■'SmnJEUtl 2nmJjrrr»6v »i^*WR3Wi«3 

aateftWBfcs *vc v * £ i: * ttstfc -rs^^fBte 
us. 

. mm%m?*v7wmLMZTizix3m 
m&\y?£xwmziix%&m&mMmz&^ 
x. 

#1 2 n mMTX'b 0 , * 2 <9&mJ£tf)§Ui# 0 T* 

m. 

imm } mw>y# i n zz&ftt tx% o . 

ijlB^lO^SIi. Ti. Zr. Cr, Mo. W, F 
; e . Z n „ C d . A 1 Wftlfr£$A.X'% 0 . 
IHagl2<0&JUi. Ni, Ag.Au, Ga % In, S 

n. Pb, Sb^yfixtPi^AX^lZb^mLb-r 

ff^si i5t«2fcies8<o^^ii3^a. 

[M**4] WfaAy^#Pb£;iy£#fcUt& , )\ 
rotelfSlO&Kte. Ti. Zr % Cr, Mo. W. F 
e. Ni, Pd, Pt. Cu. Zn. Cd. A 1 
*1*»£*X/C=5t9, f(fem2c7)^JSti. Ag. Au. I 
Sn, Pb. SbV\vftti)^A,Xts:hZb%® 

mt-tis mmi tttt2izmn*&w%x3iw. 
imm5) m^yf-tfsnziE&ftbLx*'). 

ffimHin&mi. Ti.Zr. Cr, Mo. W. F 
e. Zn. Cd. A 1 Wftlfr£1sA,X'%') , MsdM 
2<^aii. Cu. Ag. Au. Zn, I n. Sn, P 
b. SbW-ftlfrZ'kAsX'Z&ZbZmibi-i . 18 

imitMi2izm&<?>mwmgm. 
iwmmy m^yy^Au^m.^btx^^. 

ffimi<D&m\i. Ti. Zr. Cr. Mo. W. F 

e . A 1 (D^itifrZ-kAsX* *) . MeSfS2<o&jgti. 
Ni. Pd. Ag. Au. Zn. Ga. In. Si. G 
e. Sn. Pb. SbWftU>>£^X%hZbZ'& 

lammi mw%m.bz<D±.izmbtifz*m# 
m&mitz*m#m&?vjL^~<?>mrmtz. 
vxs\-mmW)*^xK-$m<?)tmtfm2X'% &m 



mmtths f&i<o&m&£v%2c?&&m$ts 

WtffBtS: LX 7 ? A * V Y •* 6 Z b iz J; *} *? x A 

-mzftmmzBf&LX'yx^-zftmi. 
m^y.7mixnt:^thzbimb-ri^m 

imm8) msmmt. mi(?)&mbm2e><k 

hwmx-b hzb m^b-thmimi t&amzm 

imm 1 imsKUKtmc^Niwcf - >y rnmtz 

imm i o ] mvmwmm=H' >y rzmmz 

zbiz*<o, mm i o&8(R&ftttica#3«: a» 
m^^mmw^y^m^L^xtm^m 
toftmvi-vrimB&ffltitzmisit&xnb , 

«Ei»iawct}Jt**i<oAiui«)ii 

Jf#. 0 . 5 nmfeLh 1 2 nmjrFt&SC: fc ?r#gifc 

-rs. n^a8*^ i o cov ^-m^fciest^^*^ 
imm 1 2 ] mmmtziiVz%2co&imp)m 

mfi. 3 nm&±2 5 nm£XTXb&Z bZtmb-f 

imm 3] fiB^iSS^'yT^iirfcAftSlM 
*<2 0%JjlTT'J>-5; t *1MRi:1-*lll«W8 (cCM(0 

IMS® 1 4 ] aiflEAy rtfi I n Sr±m^- 1 UT^r 
0. Hfffi^K^Wi. Ti. Z r. Cr. Mo. W. 
Fe. Zn. Cd. A 1 OHvfto&tisAtt*).* fflB 
!&2£>&JRU:. Ni. Ag. Au. Ga. I n. Sn. 
Pb. Sb<Q^-ftlt)>£1zA,X'%Z>Zbm®b-fl. 
mmi. 8. 9. 10. 11. 12. 13. 14. 1 

5.1 ew^Mzimco^ftmsmnwm 
a. 

imm 5] l5ieAyr*«P blri^^t LT^r 
>)> miB^lO^JSJi. Ti. Zr. Cr. Mo. W. 
Fe. Ni. Pd. Pt, Cu. Zn. Cd. A 1 <0V^ 

■Ifi&kltAr&t 1 )* BaE^20^Ui. Ag. Au. 
In. Sn. Pb. SbW-tb.frZ-kAsXKlZb* 
mtbi-&. IS^J57. 8. 9. 10. 1 1. 12. 1 

3. i4. 15. i6<D^-niAHzim(^mi^mM 
immi 6 ] ma^y-ftps n$r±^^t lx% 

0. B5femi<0^m<is Ti. Zr, Cr. Mo. W. 
Fe, Zn. Cd. A 1 Wvtffafrfc-frX/CfcD, fTfE 
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&20>&fSMU Cu, Agi. Au, Zn. I n, S n. 
P b . S bWvtffifrfrSX/eari'i t Ztmb-fZ « 
Wl7v8; 9. 10. 11, 12. 13. 14. 1 

5. 1 6<o\wMzm&^#i&e^om% . 

l 7 ] IflEA^tfAu 
"3. '1K!&i*»ftltii, Ti. Zr. Cr. Mo. W. 
F e . A 1 COV vfto^fctvCCS: 0 . ARBS 
li. Ni. Pd. Ag. Au. Zn. Ga. In. S 

1. Ge. Sn. Pb. S b W^-Wi^t^-CSrSi 
fc«Mfe*6. 10. IK 1 

2. 13. 14. 15. 1 6OVvffta>Cfe3fr0¥Sg#c 

[0001] 

IBWriStatatafoD, #te. ^ttSSffSt^xM-O 
Ji^O^tfyK^tei^S. i«id** 
100 023 

imwmil GaN. I riN. A lN%£V*tlt><r> 
-t££tf>te. l~- !F-^T***d#^tef?i^1xlK 

rw- & . 8m* 10-1073 8 4^&mzm*ztitz 
*mft)s-v>gmz%ti>(ws>&. ateuwt. 71 

7 2ttf£^2lffi]ite»Jft3itt:. Mb 

3. 7 4«^ft^if*«cfc«^Srtt^1-5^a6^m 
fig. 7 5\ih-Visy? (Iffim*) . 7 6tt^JR*^ 

(Ay/) 7 7liR(ISM»K 

<3Mg^tem$:fcfc&gllS'e&£. AiW7'7fc 
LTJ4. R^tettLT**tt^ftV*lte l/CttMl" 
Ti. Cr.W. Ni. Zr. Mo. A I. V 

mimfezti. tom&o. i-o. zumx-tih. 
mmmi^mmiii. mmizm 

[0003] :<oi a Sr. -^fru-rnSJi. J,:lTte 

[0004] $6»te. "9*7 r-f T^OK-fk!Wic7 1 ± 
■ (S9NH) te. Sft!B^NI«cA>^S^fl^lS7 2 j: 

3. 7 4f?£mLfc^xA-£jSSffr£t£. 



.»V^xA-oiH(cijB4i(ii.7 7 Sr^ffi^tci 0 
«ittWW-*i site. S^ffl©^ofiig 
te^^vH^^h-ca^Ati. ^<o«tet^-3 

yhtea^fflv^ih.TV^AyrteJ:0. XrAi>L< 

oti^v^yhiiro^akJite^ sK^KSft.. ¥ 

[0005] 

jfto&tfrtefcwttt. «Ttej*tf83a#;&*. 

[ o o 0 6 1 is&mftu— mm<7)wmmiz}5^ 

T. StttS^teM^^I^W^Sn^^xA 

< . gyrate*? 5 ^ -rmzmsL itttf&mzmfc 
%h-tz)t>Tbz>. zem„x??47mf>tmt. ^x 
j^mmmm&ztiK^-^mm (x^y? 

ter^xyhsivt. jEHtejg 

ffltett. 4NR7 73&^«§#lTV^feAte. -)iA- 

■rarcfc-j^. iot. ^>/r^Mrste^®5:^ 

{4. f-«y74)«lIgtet5^S±iBmS*j»lb. t*> 
[0007] 

[0008] 4^<93^%£3a»*. iSBH&M* 

fc. *o±tei&ttw^f^Jift£[i*fc^#3& 

^^•/Tt. 3d#»*tS:[iit. ^ft^^i^ 

v7m&mTizLx3m&to&^>yizxmzti 

fc/Ny^t^tett, RJ9 #0 . 5 n mliLh 1 2 n mfcA 

m2«^mfc/Ny^t<7)S-&%* { ^§ii-t 

mwmm=H- -yrt. -mmk ten*.: ^m^mt 
m=H~ -y nmimzTiz LxuMm&s ynzxm 
m^tixtuh^mms^wz^x.. ^m^mM? 
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.»i*U»'j«iWlijSl^lS«K)«Syi 2 hmJjif 
fcte. |?iem2^^Si:^>'ri:<0S^%^J£§*tT 

[o o o 9 ] xmcvrnftftmrnt. mz^yytf 

,r,'CK Mo. W. Pe, Zn, Cd. Al<73Vvfft. 
• •*»fc*A/C58tD» fifie8i20&te Ni. A 
g v Au, Ga, In. Sn. Pb< S bOVvTh.*** 

[ooio] ttmtmfcf&B/tmts m/vsw 

PbZi&ftblX**). tm&ie&m, Ti. z 
r. Cr. Mo. W. Fe. Ni. Pd. Pt. Cu. 

&m*. Ag. Au, In. Sn. Pb. SbOlvtfl 

i o o 1 1 ] mmm#msm£* mv^yyv 

Sn£±j&&fcLTft9. mW&ie&mi. Ti, Z 
r. Cr. Mo. W. Fe. Zn. Cd. A 1 COVvtfft 
*>£#A/C3:D. 1ilfBS&2c7)&gtt. Cu. Ag. A 
U. Zn. In. Sn. Pb. SbtoWiixfriitArC 

[0012] &m^*m£im&* iaw?# 
AMZn&ftbLx**). miem Ti . z 

r. Cr. Mo. W. Fe. A 1 0)\vfttfj*Z-&A,X^: 

Kriam2<^SIi. Ni. Pd. Ag. Au. Z 
n. Ga. I n. Si . Ge. Sn. Pb. SbCDWf 

[0013] ^mmmkm^m^m,tmi±. m 

T 4 ^ y htl Z b lz£ 0 * x;N-!Biifc#S!R8£ 

&xuttt&zb*mLb-ri. 

[0014] *%B8co^S«c^lM<7)ISJt^ffitis tt 
IBijBSHi. m<r&M,mb'%2<r>&W>mtfi*7x^-m. 

mfrb *7x>\-mmmmmmx-% hm- xt>h z t 

[0015] *m<7>^&m3mcr>wgmte. m 
■jm&mmmmm •yr<D±mm^itx us z 
bmmbth. 

[oo i 6] *m<vm#ftmw.commm\i, m 

tximmixzwmi. wktzzttx*). mm 
lv&mmmvtizmfint. Mism2<o^jgis 
w\yyizmfrLm,x^^&mMttv7Zwi 
jB&ttsmttz#'*j&b* %&t&zbzm®b 



■rs. 

[0017] *%WD^fam$m.<?>WkJ}mte. 15 
fB§®8BKfctt&§& 1 cO^It^W 0 . 5 n mja 

[o 018] imw>^wwmmm&m*. ® 
ssm&£mim2<D&m&<D]mw, 3nmw±2 

5 n m&TX-bl Z b fc^fc-f * . 

[ooi9] '*mimw&titttrttitJiMt* flf 
ifim&<?)i-v7°m8iz£>tb2>mW) t 2 o%mTc$>s 
zbzmbtz. 

[0020] *m<o*mfrmgm<Dm%&^ etna 

A>r# I n ZZ&ftb IX%*). ffiB^ i <o&n«u 
Ti . Zr. Cr. Mo. W. Fe. Zn. Cd. A 1 

<Dvvf*ia>£-£//c&'K itnem2<^E«i. ni.a 

g. Au. Ga. In. Sn. Pb. ShWftlfrZ 
%LX%hZb*imh-tZ>. 

[0021] ^mco^mwm^mcowmmii.. n 
ta/Ny^p b £±j£#k o . 151231 1 

{±. Ti. Zr. Cr. Mo. W. Fe. N i. Pd. 
Pt. Cu. Zn. Cd. A 1 WvftvfrZiZASCZ: 
0. BtffBm2<O^Ji«i. Ag. Au. In. Sn. P 
b. Sb(0\mifrZ-&A'X?Z&ZbZimb-th. 

[0022] *m<v^#m^<vsa&imt. m 
w^yyws n sr±fig^t lt=3t o » mm i o&m 

(i. Ti. Zr. Cr. Mo. W. Fe. Zn. Cd. 

Aiwvvffta>££A/e&9. Hfie^2(^JWi. c 

u. Ag. Au. Zn. In. Sn. Pb. Sbcbvvf 

ti#>i&A,x-%& z b zimb'th. 
[0023] *mi<?>^m^wmmmi. m 
mt\y?WA u *-&mb lx & o . miss 1 

li. Ti. Zr. Cr. Mo. W. Fe. A 1 Wrftl 
frOsA,?**). msffi2<?>&m\t. Ni. Pd. A 

g. Au. Zn. Ga. In. Si.Ge. Sn. P 
b. Sbwi?ifr*%A,X'%:&ZbZ¥mb-?&. 

[00 24] xwmiz&^x. nyyut. m 
¥T>m A<Q®&izm^t>ixmm&4 5 omro 
-mz&bLx^h. 

[0025] 

crmnmm 1 co^wv-^m.^-tmmx-h 

h. Btcfcv^Ts 1 0 ntfyr^rmxh 1 ). 
±.tzg.ws%?mto<?>m®m 0 2im^tix^h, 

©103. pW&10 4im»t>1XX^h. fiLb^. * 

RMtjm-n&xai osimifbiixa*). 
fc» 1 o±. Bute^ 1 (r&m. \osb<m 

&\yX,112tffttE%tlhZblZ£*). ^ftW-if 
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■*>yTtfmm 1 1 oco±fcrn^ • mmkx\y&. 
mztv&^tf. ^yy\ 1 24«t<i. m2<o&mmtt 

mzf^matixto*) . zixizx*). *mmmm<r)*m 
Ku--f$&tzmh*m#)'-vi-v7tz!mx 

[0026] m2\iwmcoBmizm^tz¥mftV'--r 
?vT*mfrhMjzmmx'$>&. u— 9^ 
vrmicoimmfri 1 oizwyh-timmiz 

2(i, rWmfrbmz^ A l Ga I nNKy 

7T®201, n-AlGaInN3WM20 
2. n-AlGa I nN^5 b*12 0 3 , n-AlG 
a I nN#4 K1204, A l Ga I nN^SSi^F 
Sttl2 0 5. P-A l Ga I nlW H12 0 6. p 
-A I Ga I nN??.yKJf 207, p-AlGaln 

K3v??vm2osmm%i\x®f8i.%tix^h. p 

9 J y YM20H5iXfv>'3V99 hM2 0 8Wi. & 

mfrfofcs#u:x 7ue<ou -y ^2 1 1 

«U -p'Wil 04£gftfe^gfl«9«JI#l 
0 2tcomi. U-yy'S&ftfcl&VvC. lfe*iSl2 1 0# 

. Mri/rn*. ^ mttM%*mft<ommm o 20 

«fiil 0 3#n-Al Ga I nN3V^? b®2 0 2fc 

imtixiizm^iix^h. ZMzit, v-f^v 
mmmwizm i <d&h& i o 5&tfs&2o&jg)8 i 

0 6WBf&.ZtiX^$>. 

[ 0 0 2 7] JSTFlc, HlfcJ:V@2^#BaLoo*^ 

':.[ 0028] ^tim z i*)gmizm^t>tix^ 
&7v-txiTmmmLx\ ^yr^rmn o 1 ± 
c m2\iz^Ltzio%m«(nmw\'-vm&tfm 

*?x>\-z®&xmit. mtffixbh(ox\ tnmm 

te3 5 0jurat*9« gfc!$&¥gft«7>«»*l 0 2<9 
V-9)l><r>WJ*-\mi OumXh->tZ. 

[0029] mz, mt<mmzi>m&Lt:£ o 

7r-f 72&1 0 MOmsmtPb* Sffet>t<Jix>y^- 
y^Ki 1 ,. Smo-SBSrl&iU ^x/v-Off**. 
ji^4 0~12 0/xmgS*-C^<P^S. Clix 

-ifSgffi5 7-t^S0ieft^j£-tS^tC«. 3 5-8 



jgfcfcvvm. ^raeavvc^w^fcioo 

jumfcf^U WteffiSrffl^TSO^miT'M 
[0 0 30] ^xA-aHtcm^iilSl 0 

5; flt2<oAKHi o e^mm^tiz. zzx, mi 
<omm o 5ii.m.x'h&V7 r a Ttvm&wx 
<. Sfefc, P-^f-'yT-Sr^^yh-rsngtAy^i 

12fciS^U=<Vv^JgS-S^n,^^0. 4*u 
m2cO^JSK106(c«. V^yhOlKfc, JJE^Ny^ 
1 1 2k»*LW*K£j»&r6 J fi*Mi*. ^1 
ific^H8fci5V>Ttts 1 ^AKR 1 0 5 (CtiRV 3 n 
mMoi, m2<^SIKl0 6Wi)iWl OnmcOA 

T't>=5rv^ >>xM-gfflfc|g{t/i>ii7t^il^>2«^m 

zm*Lxm£.B&ztuz®mzim?& z. t 
[0031] -e^, ^- -y r^mjimzi o . ^xa- 
MTcDXolzmifoUz. m®Wi±.lzLXXT- : J±lz 

±3imtiizv*>^*m. xamuitmyvxn 
-zm*LxmwmzimLx. mTJmmr^ 

y y h-cx^ y^y^Muz. ^Atiaa 

B; 02tfcv^Tl2^2 2 0T*Sn < CV>i>-iff'»/ 

te)5-»ax, x^^'fy^-fytjSoT^xA-^ 
mt&Zb?* B2tc^itSi3^ ffl^r^P— iff- 
vytfWUfc. ^^Ti±x^7>f vy?mziiz>*v 
r^pOMiz^xmmLt:^. maBsmtp.bm* m 
mi*Jxx*v7Ztt®tt&ijmx'3>titi:. mmzrv 
jjyhmmx'b*). zoxozmcvzmzm^x 
t>. mi%)%#mtizz:btemo&x'i>%\i\ ffico# 

A^fcL<{i«S-fi ; d^>'y^ x^y-7W— !f 

9J-y9*$Lt%ik. Z\ix : S:X9y^y'y^ytthU 
- J ?x9v4\iv>f^ ■m^)V^-^<nv-^m 
statu -<oa5«-^fi?-ti-csAix»io:^ff3. i^- 
•rry^-yay^^fflv^Tt. N«fcf-yr#»lx 
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[00321 ZCOX 0 iz: xmuz&^xu. 

mmw xjs-m<^mmmnm< m. it: 
[oo3 3]&k. 7 a x>t < y rmizx*). W-if 

^:r£3d#£tt±fc^:^L*:. i^XSJi, jar 
■<DJ:3(c3aiU:. £?. mi£*zti&3&fmi i 

OK, A^l l 2^WMlt:. 2^U6^®fctJ^ 
SftSttl 1 0{iCu*>L<fiFe£±ftfc-r6& 

^O^^§tl.m<0J^li;l~2 0^mSSTJ>-?^. A 
V^iCiwJ; 3fcJ>£>*>ttf>!&*llk:J: OI&RKS&fcLT 

£8**1 i o& 1 9 o-cm&wsyycDM&ii o^F 

1 0 6b'\yyi l 2 fc £ J: <m^i-^. .rft 
mmz^ymmtvyfr&tf. muz^fti^yy 

1 1 2<0-SP£7Bj£Sitf:. *<9&. 5tJ««c^?^aJ 

u ^y?imtitetzhtti:mmz.tz. z. 
z?&. ttumz^yy&mmwizmtzff. m 

[00 3 5] iJBIgtJcO^yhSfl^U— ff-y 

it. at^tf^yfi i 2<zmr&tx'i±'>zmi 

£li¥&X\i.%^t:Mz£.lxt3*). *^co*«t{i 
W$a<&^. Mo*>£>&&m<0&JS«tl 0 5 

^m^mm<^m^-^mmizt5^x^ 
»*±fc. (fc/iu. j32^jsm-?j>s a u# 

-gMcJgttjiX/CV ) ijyfRIf 3 n m«0M o;K>$: 
Zb. 3 0K/Wt*-5fc. 

[0036 J JlWfi^Stt-tS^t. Aui^^SS 

2 <^SM<7)^^coiI$ £ 0 . 5 jtx m b ^ItetlUt* 



bit:. iOJ^fcdUWMKHWUtf)?. 

tzbipf^mxh^t:. wy\-atit:v-<ri^7 
zz&mfrhmMWLx. mm&tt^uzwvz 
tzb. Aufrteim2e>mmmji£mbxts 
znmt^yytm^hizvfrx'hhzttmfr 
#>htvt:. ^mmmm^^mwu-fm^iizii 

[0037] M o 1 <7)&R!8<Dj£ffi|l$<0lS$ 

£0. ljwmk^fe««4^^^^kH*D*l6T 

mit:nmm^-mm2ami. m&m 

felt:bZ*>. 3 5K/WT-&-?*:. ZVkolZ 
&mmm<M!&Lt:cr>x. X?y47Xmmz*7*J\ 

±te» v>y M£fc , Mo#»£>=5t!>H l <^m)i*^ t 

tfmmpiMvx izozt mm it:. 
[o o 3 8 1 mv&mmmmzN i tseifcHsWi 
*nsi^® t mma-timx-m ittmm*)'-* 
&&3*imu m.ij&mziKbz?>. 6ok/w 

t:<7)x\ yxnmzv* ^-mmx *) mmwt 
zvmt&zbitt®Tt>'>t:. wy.vztvkt'-v 
*v?*-&mmi>bmmtfix. wm^mm: 
m*jtbzb, micr>&mm£vm2<r)&mmi>n 

>-hXS*Kmii3J:^2<O^E]Sk *>vNy^fc»»t 
bVyTiTmbimmiX^htbb**).* 

[0039] m2c>&mmm iwipn. #m<?> 
i&mb mmvmx-m itznm i m»u-'fm.4 1 

f^t^tc^, vvym£-®tfiixi*tt&tf& 
Kite. zmt. vyyh*&\yykgtitz&m 
*t»B&$ixfc^t:. m%-?*7yytm&b%~>t: 

ZbtziLhbm&tt&. 

[0040] atmmzwm- & bftnx ? xtch . 
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yhxmmib. ^yyo^mim/vX-KKZix 
ito. ttz. mie&mmtixit. wyizmm 
&x'itb%\^m : Mfet&mmz>. zm. m 
i *j xvm2 <r&mm t^yrizmn^xvt o 
t, mmiz, >\yytwm&tmm&ztix^ 
hzbuz^, ftrnvrnt vx , w&mwctzp 
t>?& i . zcr>tiizm% Lxn*<?&mmm m 

bZb. nyytfii Tiismt Lxtehktttt, m 

KD&gKkbTTi, Zr. Cr, Mo. W, Fe, 
Zn, Cd. Al <0^-m*^^t1i)i)ct^fc#C^ 
#&iSII*<#*>*t. S&20&giifcLTNi, A g> A 
u, Ga, In, Sn % Pb, S bOV^i^^^T' 

#P b £±j£#k t SI l^aiSt L 

"t, Ti v Z r , C r. Mo, W, Fe\ Ni s Pd, 
Pt, Cu. Zri, Cd. AlWfil^Sr^T^ 
tfcfc£fcJl#&i£ll##£ft. SfS20&JU£i:U:, 
Ag, Au, In, Sn, Pb, Sb<D\y?tlfr*i;A, 

x^&LKt%\zm%&mmt=ixfzi)K ztuz-^w 

S n 2r±jfcfrfc LXtth b S fcli, S? 1 tf)&S§!i: U 
T, Ti, Zr. Cr, Mo, W, Ni, Pd, Pt. 
Cd. A 1 C0^-ftlfrZ-£A,Tft!8 l Ltzb%lZ&:n%& 
&mt>tl. SS2<0&JRffi?i:l.'C, Cu, Ag, Au, 
Zn, In.Sn.Pb.S bOV vf*l*>£-£vt-Cl8j£ 

1Kb %izm%&mm<?ixtz&. ztuz^xn. 
z&ftbixz&bziziz. mico&mmbLx. t 

I, Zr, Cr, Mo. W. Fe, A KD^tiX^Ss 

^xm^LKb^iz^n^mmti. m2(o&m%L 

fcl/C, Ni , Pd, Ag, Au, Zn, Ga, In, 
Si,Ge,Sn,Pb. S b^lYU^A/CtiJfc 

Lfzb$izm%&mmixtz&z\ti£^x\t. m 
&mmm9 x-mmm-ti . 

[0041]$ fete, Jfll tfi&KJgfco^TJi. 

lt&*^£&iie udgtfc. mfcmizmvuzm&wg. 

ItzbZZ, VyT47 (a-Al 2 0 3 ) , iHf- (a 
-A 1 2 0 3 : Cr) , 5^(Si0 2 ) , Mg A 1 
2 0 3 , MgGa 2 0,, NdGa0 3 , LiGa0 2 , Li 

A10 2 , ZnO, Mgom<n®mmLizMLx\t. 

Ti, V, Zr. Ta, Cr, Mo, W, Fe, Co, 
N i , A 1 , Si. GeW-ftlfrt:iz&Xffif8.Lt:b 
# izm ^Ga NI?^fl:!i^S«t« t 



T{±. Mg. Ti. Zr. Cr. Mo. W. Fe. C 
o, Ni, Pd, Ag, Zn, Al. Si, GeOVvf 

[0042] &(;:, ® 1 J:t«U 2K&%me>m£i 

^xwttz. 

[0043] m2CD&m<?)m 3 £#ISifc<0»0 1 o 

feiot^v^tii. ib-zmm&immizz&v) 

•C. 0. 5nmjy±#IS^U»o^. 
[0044] itfc. m 1 0>&«ffiltf)JI3 5r*Ha<7)^© 
<7>3nm£fflfeU f&2?>&m®<?>&ZZ3£ttlbZ. 

&mx'$>&Aum^x^z><Dx. tsiv&mmbtiM 

-thbmbXi>mil^ mi) f l 6 

m <%&Kffi|£>J?$ £ WifcDTlHI (0.5 
nm) fcUri^KJi. KJfd^SnmSSt^Jti: 

o/c. m2<^JlKkLTAuJ^|^tt^2:SS 

mmwrmiz^xiz. wyh#Hzj\yyb+ 
ftKitstmoMtf-mx'b^x. wy.Y*$&mk 

l%\mg.frbmWLtZbZ\*>^ 3nmmg.X'b*>tl. 
[004 5] Sfete, li^S'a^S35U-C4«ttJ:<^ 

%2<r>&M>mtfKnXhh%&. 1~4. 5nm« 
SSH{C^.&^l<O^JSlit. US 5-1 5nmO» 

2 o^tsM^aJi w:«6 1 -r & i b tmt t*> 
m2fo^g|g*«±aiOAuia^tt^-rfc^ 

1-4. 5nm<0«H{Ci>Smi<%feMffifc, KS 
3~10nm<0«SH(Cife^2^SIS^««UfcflBS 

[0046] £LB>E*.rt: i 5 (c. *$mmm& Xii 

Jb3*Ott®^oT^I»m 1 &Jgffi|fcJ:tfJ?S2&JgSI£ 

5rfi : ^t)5r<Tfc. ^x^N-Sffiffll^^^xyN-^fflcO 
fokizBf&Ztl. -f-(0Jf^*<4 0~l 2 0jum 
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:wa&-ftix9x ttozt lasrttfre. jgrnrnm 
nm^z-x%\\ zcr>£5m<xfciw 

•c Li 3 . *nsfi^®^^ga^®g^m^ 
>mmwx¥mfowmncr>m&tfm>x-<i^i> 

*\ trL*fl±:Lfc. iftfcJD, ISJIlfcLT, JKftft 

CHtfeO^«2 3 §life<^?g 1 fcfcwt . jk i o&jgffi| 
(4. 5nm) , 82<0&Jg& (4. 5nm)5r&c7)jffl 

[0047] miv&xm. &2<r>kw,m = (t 

U Ni) , (Ti. Ag) . (Ti, Au) . (T 
i, Ga) , (Ti, I n) , (Ti, Sn) . (T 
i, Pb) , (Ti, Sb) , (Zr, Ni ) , (Z 
r,Ag), (Zr.Au), (Zr,GaU (Z 
r. In). (Zr, Sn) . (Zr> Pb) , (Z 
r, Sb) , (Cr v Ni) , (Cr, Ag) , (C 
r,Au); (Cr.Ga), (Cr, In), (C 
r, Sn) , (Cr, P.b) , (Cr, Sb) , (M 
o, Ni ) , (Mo. Ag) , (Mo, Ga) , (M 
o. In), (Mo; Sn) , (Mo, Pb), (M 

0, Sb), (W, Ni), (W, Ag), (W, A 
u), (W, Ga), (W, In), (W, Sn) , 
(W, Pb) , (W, Sb) , (Fe, Ni), (F 
e, Ag), ( F e , Au ) , (Fe,Ga), (F 
e. In) , (Fe, Sn) , (Fe, Pb) , (F 
e, Sb) , (AU Ni) , (AU Ag) , (A 

1, Au) , (Al, Ga), (AU In), (A 
1, Sn) , (Al, Pb) , (Al, Sb) . 

[ oo 4 8 ] m^-tivcm^bitizti^x t, , ms. 

ix , mmmm 1 &&ziiknknmmx&m 

[0049382 <r&mm>w. $ zxmmmmo a . 
5nmtii£L£ii, mi <r^.mm>m^ttzt 

£6, §IJI#10ninggfc:&-3fcfc£fc, ->x^-g 



WMttmxrrmm. (3nm) tuttst!*. m 

\mzm.ztu&\Ws ife, fciofcifv^fctt, 
iLa^*. muz. mico&mmzz*mmm 

ff>4. 5nmKIl£L, SS2<7)&ElStf)«S 

82<0&Jgl8Cli, jtisw^rm^To^a*^ 

V^mt'fcSAu^ffll^J^, 0 nmgRte 

(0. 5nm) fcLfcfc^cH:, lSS*<25nm^C 
^x^-affl^^^iB^t^I^cp 

TOBfefc-sfc. ifc, 3fl2<0&JR&iLTAuJ#|-<9# 
«*a5ttfck*fctt, ±ISfil&l 5nmi:-tS,il:*« 

yyk+ftKttsKtfomtf'jzmx'fo^x. ?'?yh? 

[0 0 50] 3S>£, MW*««3«l/Cife*ttJ:<ft 
*f=5r#fij, v>yh*fr3j*t»4*i*«II*WtLfcfci 
^, *2'<OdaUft6 f AuYfc**fr&, 1~4. 5nm<0 

2^JRH^»Ji L^^»S fc -f S i t J&^lli L*> 

. b 2 o^jgK^±acoA u a^tm-cjb** 

^, 1-4. 5nm<0«Ht:ifeSmi<0^||J!ltC, jglf 
3~1 0 nm<0®fflfc&SS2<r)^Jg)Ki&a^L^1gJt 

-TGaNtL, ^liO^SIS, %2«)^IIR&%mH 

•mK&imi,*::- 

[0051] OTt, HJIcD^ffi 1 icm*¥»*w- 

[005 2] ^W6fc, ^«c^^i0^itfflV^^TV> 
STo-feX^iiBijifflLT, GaNSfiLhtC 02t^ 
Lfc<0t|nl^<7)ffl^<0^f*c^--r«ig^i£^^§tl 

zmxm*. nmmx-bh<7)x\ ^mm^wmt 
'~m?&. xm&emmiz&^x , »rojiw43oo 

[0053] mz. g a N^K<oafflia*>^> , mt L 
nmz. m%6o^2ooummm£x-£n<m&t 

^^z^mti><r>i^z-fhtdsb<r)TMXht. 

mz, u-ifsgffi s 5 - htt®mi,zBm-&t8&iz\t. 
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8 0^ 1 2 0 jxmb , WHZW&t&Z. btmt i W. 
r#fcl'0 0Mm(cinil,fc; »>xA-ogfflj±gfeiSK: 

[ o o 5 4 j act, »>x^-matm 1 O&Sffil, SB 2 

4. *HJt<^JBt=*JV^tt, ffSl<9&M§l£JIIP3n 
■mfcU»2OAiW&iWl0nmi:tfc. .T<9j:3 

[0055] -e<9&, f->/7-»fiJlSt«J: 0. >7xA- 

xyht. «>xA-siS(GaN»g) tcr^^yh' 

H2 WCB? 2 2 0 XvkZtlX W-iff - >y T^CO 

ZZbX. ®*<r)V~f*»,7*imi,ti. ZZX'iix 

iv* \zy?mt x hi- yramsicovvciwi Lfc 
.summit mmzuxxj- vr&ftmtz, 
ttix-btiix. mmzTyj jtyhmmx-h*). zco 
£d%®mmzm*xi>. mim&nbtis>z.bi* 

y?m. x* ^v-^mni'-vftnmmgkb 

Wi^Uti. 

[00 5 6] z<r>£?£. *mnz#^xi£. 

tf>T\ f--yT^SiJlSfc:fc^'C'>xA-«Bi*>^Bij<g 

[ o o 5 7 j ^ #>-t yvmizx *) , r 



tmfoiz, jsyy^m^iti. igmmmizto^x. 

£ftSftl*C ut^liPe £±ftb?&&mfrt>% 
o »■ *<mmiz N i IS/ A u RWtfcjc >y *JK£3*ifc 
fci&Tibi. Ay^Cli, I nfcffin, ZcDWtiiZtiW! 
coiS^{il-2 0/xmmK-Cfc->^. Ai/^iiOid 

£&bfrtfrmiiz£')mvitzmf&.ixi>£^u m> 

mZm^Xb*^. fc«U I ni)L<<iSn£±|£ 
ttb-t&^yycr>®£<?>£olz. Ay^W'i^ 

*U\ »fc, 1 9 5X««/>y^ 

SK*\ S&fc, <tfi5rJSSJnx.=5r*^. 5# 

g*«»u m2o&mbKyybZ£<m!ktit 

^?rSJ$Sft{ifc^<t/c*5. <M-v7Mlzm.tf 
ZJiofcLXhX^. 

[ 0.0 5 .8 ] .£ d UT « B 1 Lfc<0fcS*W)*3l». 

[0059] ±IBX§(c J: 0 >- K^tlfc l^— f * y 

atlKfcti*. W2<7>$mfflt* MbLbtf^y-r 
mtt&AsXi&ixmix^K^i}. mi<?&mwi 
m<ottGsLN2£uzw§bxn'?x^t:. 0*0. 
*^miBw&fri'-v&i&fct$\*xi*. 

±fc, Ayr (totfU m2^JRK*i-a5{c^taX 
TV.\4 ) 13J:^KJP3 nmOil <0^«ISS:^tT^ 
ft f^- >y >- h § tlX V Vfe . ^« *HJSO 

ffin»ci)(t s us 1 <^EHs m 2 <?>kwmm<m*is 



[0060] 
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i . 


Ni) . 


(Ti, 


Ag) . 


(Ti, Au) , 


(T 


i ., 


Ga) , 


(Ti< 


In) , 


(Ti, Sn) , 


(T 


i . 


Pb) ; 


(Ti. 


Sb) . 


(Zr, Ni ) , 


(Z 


r\ 


Ag) . 


(Zr. 


Au) , 


(Zr, Ga) , 


(Z 


r \ 


In), 


(Zr, 


Sn), 


(Zr, Pb) , 


(Z 


r\ 


Sb) . 


(Cr s 


Ni ) , 


(Cr, Ag) , 


(C 


r „• 


Au) . 


(Cr s 


Ga) . 


(Cr. In) , 


(Q 


r , 


Sn), 


(Cr. 


Pb) , 


(Cr, Sb) , 


(M 


P. 


Ni )\ 


(Mo. 


Ag) , 


(Mo. Au) , 


(M 


o N 


Ga) . 


(Mo. 


In) , 


(Mo, Sn) , 


(M 


0, 


P b ) . 


(Mo, 


Sb) . 


(W. Ni), (W, A 


g) 


. (w; 


Au) . 


(W, Ga) , (W, In), 


(W, Sn) 


> (W, Pb) , 


(W, Sb) , (Fe, 


Ni) . (Fe, Ag) , (F 


e, Au) , (F 


e, G 


a) 


s (Fe 


. I n) 


, (Fe 


, Sn) , (Fe 


, P 


b) 


. (Fe 


. Sb) 


, (Zn 


, Ni ) , (Zn 


, A 
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g)> (Zn, Au) , (Zn, Ga) , (Zn, I 
ri) , (Zn, Sn) , (Zn, Pb) , (Zn« S 
b), (Cd, Ni), (Cd.Ag). (Cd, A 
u) , (Cd, Ga) , ICd, In) (Cd, S 
n), (Cd, Pb) , (Cd, Sb) , (Al, N 
i) , (Al, Ag) , (AU Au) , (Al, G 

a) , (AU In) , (Al, Sn) , (Al, P 

b) (Al, Sb) . 

- jjBvvrew>a»£fc£fci$ vvc t> ; mmm2 0-2 

ffimZhft. £*U2, -^7r-fTfcJt<T, GaNcO 

t 0 0 6 1 ] <wc m 1 * i WB2o4iwKoiWteo 
[ 0 0 6 2] %2 <r>&M,WiW. 3 *^wmm> 1 0 

12nmggfc&^;£fc§fc:, ^x^>-SH*^^M 

• ■SrtWWlWMfc**^ 0. 5nmJ2LbWKt 

[ 0 0 6 3 ] £fc , % 1 &4£tlfeff)£S 
<93nmlC|i5gU W,2<Jy^.mW)W^^X.fZbZ. 

fcfcofc. m<0i^)£OiP$£flfS&7>TIRffi (0.5 
nm) t LfcfcS £14, ffi!flW2 5 nmggfc&ofci: 

®2<?>&mbLxAxiim<?)tfmmM 
i oo 6 4 1 § mzw«m.Lx£]mi. < & 

82<D&^#AuT&S*&., 1-4. 5nW 
®BfcJ>SSgltf>&Ellgfc, Mm 5~1 5 nm^lC 
fc^2<0^gmSr.aiL;)t1Sjti:1-S^ ifcsWK U> 
m2cO^«M*iJ^<OAuia^)^-C*SJ© 

1-4. 5nmO&Bfc&Sfflltf>&JSIg(C, 
3-1 0nm<03Sfflfc£§lfS2<D^§t£««Lfc^ 

[0065] EU:, IQfcOJgJBl, 2. 3fc*$WC,A 



I n fc Lfc#, ZtOt* 1*&iM.k LX I n£S 
tlK^tffliJOAy^sirkJvv. Infc, Ag, S 
n, Pb.Al', Ge, GaW^-ri^A>*{^§^^Jt/^ 

y^^fev^Ttnifi^su 2, 3tRia^»* 
tm&e>BB4)$m(?>Bmiizt$^x. Ayys-pb 

Sn (Sn 1 0wt%) U HKO^JSl, 352<7>& 

mmmm*. ^yy^mmmzbb^tx. 330 
[0066] (siio&ihs, &2<?>mm = (t 

i, Ag) , (Ti, Au) , (Ti, I n) , (T 
i, Sn) , (Ti, Pb) , (Ti, Sb) , (Z 
r, Ag), (Zr, Au), (Zr, In), (Z 
r, Sn) , (Zr, Pb) , (Zr, Sb) , (C 
r, Ag) , (Cr, Au) , (Cr, In), (C 
r, Sn) , (Cr, Pb) , (Cr, Sb) , (M 
o, Ag) , (Mo, Au) , (Mo, I n) , (M 

0, Sn) , (Mo, Pb) , (Mo, Sb) , (W, 
Ag), (W, Au), (W, In), (W, Sn), 

(W, Pb), (W, Sb), (Fe, Ag), (F 
e, Au) , (Fe, In) , (Fe, Sn) , (F 
e, Pb) , (Fe, Sb) , (Ni, Ag) , (N 

1, Au), (Ni, In), (Ni, Sn), (N 
i, Pb) , (Ni, Sb) , (PtSi, Ag) , 
(PtSi, Au), (PtSi, In), (PtS 
i, Sn) , (PtSi, Pb)., (PtSi, S 
b) , (Al, Ag) , (Al, Au) , (Al, I 
n) , (Al, Sn) , (Al, Pb) , (Al, S 
b) . 

[0067] JJfrvf ft«0ffl*£fctf»C*J^Tt> , m. 
fJl€2 9~3 5K/W##S>*t, ZO&CO&lZI^X 

uzTpLfmtmmmiz&^x , mmmmitmm 
immms^mmmifz&^x. A^pb 

SnAg (Sn5wt%, Ag2. 5wt%)fcL, ^ 

i<r>mm, m2<7>&mm<x?>m&-&b-£ki,iz® 
ji, m&(?)wmi tnmizLx^mftu-vsimzim 

mtzhbitx. 3 2 oxzizgmitz. 
[0068] min&mm. m2<?&mm = (t 

i. Ag), (Ti, Au), (.Ti, In), (T 

i, Sn), (Ti, Pb), (Ti, Sb), (Z 

r, Ag) , (Zr, Au) , (Zr, In), (Z 

r, Sn) , (Zr, Pb) , (Zr, Sb) , (C 

r, Ag), (Cr, Au), (Cr, In), (C 

r,Sn), (Cr, Pb), (Cr, Sb), (M 
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o.Ag). (Mo, Au). (Mo. In), (M 

0. 'Sa). (Mo. Pb). (Mo. Sb). (W. 
Ag) . (W. Au) . (W. In) . (W. Sn) , 

(W. Pb) , (W. Sb) . (Fe. Ag) . (F 
e. Au) . (Fe. In) . (Fe. Sn) . (F 
e. Pb) , (Fe. Sb) . (Ni. Ag) . (N 

1. Au) , (Ni. In) ; (Ni. Sn) . (N 
i. Pb) . (Ni, Sb) . (Pd, Ag), (P 
d. Au) . (Pd, In) . (Pd. Sn) . (P 
d.Pb). (Pd.Sb). (PtSi.Ag). 
(PtSi.Au). (PtSi.In). (PtS 
1. Sn). (PtSi. Pb). (PtSi, S 
b), (Cu.Ag). (Cu. Au). (Cu, I 
ri) . CCu. Sn) . (Cu. Pb) , (Cu, S 
b) . (Zn. Ag) , (Zn, Au) . (Zn. I 
n). (Zn. Sn). (Zn. Pb). (Zn. S 
b) . (Al, Ag) . (Al. Au) . (Al. I 
n) . (Al. Sn) , (Al. Pb) . (Al. S 
b) 

±m^iVim*irbit£}5^T *> . mmm2 1 ~2 

£*tfi. f7r^7Ctt^-C. Ga N«9 

[0069] jy±. mfomm . 5 tawc . ^y? 

JPbSn ( Snl0wt%) t> L<liPb S n Ag 
(Sn5wt%. Ag2. 5wt%) b LtztiK Ztl 

"CtiV^. Pbfc. Ag. Sn. Sb. In. Ga. Z 
n. GeMrrtlfri}m£Ztl*:J\>ytt®iZi5^Xi> 

i9mmm$ ) $mmm 1 £t$v&'\yyz s n t 

i&gizhhitX. 2 6 OXDfc^JgW:. 

[0070] (^lo^mH. m2<?>&m) = (T 

i. Ag) . (Ti. Au) . (Ti. In) . (T 

i. Sn) . (Ti. Pb) . (Ti. Sb) . (Z 

r. Ag) , (Zr, Au) , (Zr. In). (Z 

r, Sn) , (Zr, Pb) , (Zr. Sb) . (C 

r. Ag) . (Cr. Au) . (Cr, In). (C 

r. Sn). (Cr. Pb) . (Cr. Sb). (M 

o.Ag). (Mo.Au). (Mo. In). (M 

o. Sn). (Mo. Pb) . (Mo. Sb) . (W. 

Ag) . (W. Au). (W. In). .(.W.Sn). 

(W.Pb). (W. Sb). (Ni. Ag). (N 



i. Au) . (Ni. In) . (Ni. Sn) . (N 
i. Pb) . (Ni. Sb) . (PtSi. Ag) . 
(PtSi.Au). (PtSi. In). (PtS 
i.Sn). (PtSi. Pb) . (PtSi. S 
b) . (Al. Ag) . (Al. Au) . (Al. I 
n.) . (Al. Sn) . (Al. Pb) . (A1..S 
b). 

[0071] ±ievvr*tojfi*£;btf£fcv>Ti>. m 

tnM2 9-3 5 K/W##4>*t. 1 b m<T> 

it,zmiiKhcobmm<nm:mmzivrz. s^c. 
z&mmmiz^xte. zmmmiz^bfixob 
mtmiz&^x. mmmmibmmmmmii 

(mi&mm d mmm 3 \,zmh*y?* s n a 

u (Au l 0wt%) fcU mo&JH&. %2<r&$, 

mmt, ^yyemmsmzibh^x. 2 5 oxnz% 

[0072] (m<Q&m. &20&MM) = (T 
i. Ag) . (Ti. Au) . (Ti. In) . (T 
i.Sn). (Ti. Pb) . (Ti. Sb) . (Z 
r.Ag). (Zr.Au). (Zr. In). (Z 
r. Sn) . (Zr. Pb). (Zr. Sb). (C 
r.Ag). (Cr.Au). (Cr. In). (C 
r. Sn) . (Cr. Pb) , (Cr. Sb) . (M 

0. Ag). (Mo.Au). (Mo. In). (M 
6. Sn) . (Mo.; Pb) , (Mo. Sb) . (W. 
Ag). (W, Au) , (W, I n) , (W.Sn). 

(W. Pb). (W. Sb). (Ni, Ag), (N 

1. Au). (Ni. In). (Ni. Sn). (N 
i. Pb) . (Ni. Sb) . (Pd. Ag) . (P 
d. Au) . (Pd. I n) . (Pd. Sn) . (P 
d. Pb) . (Pd. Sb) . (PtSi. Ag) . 
(PtSi.Au). (PtSi. In). (PtS 
i. Sn) . (PtSi. Pb) . (PtSi. S 
b) . (Al. Ag) . (Al. Au) , (Al. I 
n). (Al.Sn). (Al.Pb). (Al.S 
b) . 

[0073] ±M^TtL<m*-£hitlZt5V^X t . 

5ifi2o~2 6K/w*^^n. 2m<r>mm6 

•C. GaKcvsmmW&1it%Zbizji&i><Db!gJbti 

-roflfio^ov^Tt). mmmmuzmiitih 
nbmmvmkwmzixK. s&k. &&mmcomm 
tov^-cfi. $m<?wB3iz7*it;0)bntmizti^ 
■c. m&mm3}s£vibm%<vimiJ i ®t>tvfi:. 
[0074] mmmm6. nzts^x./syy 

£SntL<tiSnAu (AulOwt%) b Ufc**, 
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cfti*. &m&t ix s n'*ftt)'#.< smuD^yy 

fl¥FC&£». Snt. Ag, Pb, Sb, I n, Z 

h, Cu, Au^v>-fitA>*«^$nJtAy^^^i3 

i$m<mms ) nisojgn 1 jcbit* a u s 

n (Sn20wt%) fcU SfSKO&SSI, SS2C9&S 

&ia&«, jsy?nmm%izhtotx. 3 3 o«ck£ 

[0 0 7 5] (&10&JW8, SS2<P&««) = (T 

i. Ni), (ti, Pd) , (Ti, Ag) , (T 
i,Au), (Ti.Zn), (Ti,Ga), (T 
i, In), (Ti, AuSi) , (Ti.-Sn). 
(Ti, Pb) , (Ti. Sb) , (Zr, Ni) , 
(Zr, Pd), (Zr,Ag), (Zr,Au), 
.(Zr.Zn), (Zr.Ga), (Zr, In),. 
(Zr. AuSi), (Zr,Sn), (Zr, P 
b) . (Zr, Sb) , (Cr.Ni), (Cr, P 
d), ((Cr, Ag), (Cr,Au), (Cr,Z 
n) . (Cr, Ga) , (Cr, In), (Cr, Au 
Si), (Cr, Sn), (Cr,Pb), (Cr, S 
b) , (Mo, Ni ) , (Mo, Pd) , (Mo, A 
g) , (Mo. Au) , (Mo, Zn) , (Mo, G 

a) , (Mo, In), (Mo, AuSi), (Mo, 
Sn), (Mo, Pb), (Mo,Sb), (W, N 
i), (W, Pd), (W, Ag), (W, Au), 
(W, Zn) , (W, Ga) .,. (W, In) , (W, A 
uSi), (W, Sn), (W, Pb), (W, S 

b) , (Fe. Ni). (Fe, Pd), (Fe,A 
g) , (Fe, Au ) , (Fe.Zn). (Fe, G 
a), (Fe, In), (Fe, AuSi), (Fe, 
Sn) , (Fe, Pb) , (Fe, Sb) . 
[00761 JJavvm<Dffl*£*r££*5V%-C » 

. iftfi2 8~34K/w##&ti, mammi m&o 
cnjfio^®9D m&e>Bm3izm?>>\yyzAus 

n (Sn20wt%) b L, 3ll«0&gfi. m2<7)&m 

m^<m^h^b ttima. mknBm 1 bmmco 
mmt. jsyymmsmzhh^x. 3 3ox:t^ 

[0077] (mi^&JRSL SB20&W8) = (T 
i, Ni) , (Ti, Pd) , (Ti. Ag) , (T 
i, Au) , (Ti, Zn) . (Ti, Ga) , (T 
i. In); (Ti, AuSi). (Ti, Sn) , 



(Ti,Pb), (Ti,Sb), (Zr. Ni), 
(Zr, Pd), (Zr, Ag), (Zr. Au), 
(Zr.Zn), (Zr.Ga), (Zr, In), 
(Zr, AuSi), (Zr, Sn), (Zr, P 
b) , (Zr, Sb) , (Cr, Ni) , (Cr, P 
d), (Cr.Ag), (Cr, Au) ,- (Cr, Z 
n), (Cr, Ga), (Cr, In), (Cr, Au 
Si), (Cr, Sn), (Cr. Pb), (Cr, S 
b). (Mo, Ni), (Mo, Pd), (Mo, A 
g), (Mo, Au) , (Mo, Zn), (Mo, G 

a) , (Mo, In), (Mo, AuSi), (Mo, 
Sn), (Mo, Pb), (Mo, Sb), (W, N 

i ) , (W, Pd) , (W, Ag) , (W, Au) , 
(W, Zn) , (W, Ga) , (W, In) , (W, A 
uSi) , (W, Sn), (W, Pb) , (W, S 

b) . (Fe, Ni) , (Fe, Pd) , (Fe, A 
g) , (Fe, Au), (Fe. Zn) , (Fe, G 
a), (Fe, In), (Fe, AuSi), (Fe, 
Sn) , (Fe, Pb) , (Fe, Sb) . 

[0078] ±ievvf ixcm^h^zti^x t> , ms, 

filttl9~2 6K/W^#^n, $m<r)BM8£*)i>& 
X , G aN<nmm&&&%Z b 1= J h i><7)bgj>i\ 

s . -ecoffio^tfcov t> , rni&nBm 1 ttass LJt t> 
co b nmnwkmm s tifz . s&t, &&%mcomm 
t-owtii. mtfzinBmsitz^Lfcobmimzis^ 
■c. mwBm&zvibW&vyfmtf&bixrz. 

[0079] £Ui, HSfi<0»©8, 9£fcWC, 
£AuSn (Sn2 0wt%) bLtztfi, Ztlii. 

m&b vx au zm{>&<isttm<w\yytt®x't> x 

V\. . Aut, Ag, Sn, Sb, I n, Ga, Ge, 

mms. 9bm.<7)Wkti l &bixtz. 

[0080] jyj:, $mmmi%^V9iz&^xw< 

tzZotz, ^iiHStititfs *ti?tim>xm^%miz 

mm& xv : m2immz<7x.^-^fci>zffia txa^ 
ztiizx*). *yr#sra*>Bmtt. 

ISMO Zm^ttbimLXto±.Zith v bifiX- 

vM2&mmzm£t&z.btzi:*). m%e>m*^m 

ZmitzH&bliMLX , m.mmbA,b'%ht>%^ 

i>\ tft^ifiLtut. zMz£*).ta%bix. mm. 
im&mm od m3it^m^mm<mmi oco^ 
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i o i m 7 7 a TWkx-h o . *<o±izmmmm 
mmmm oiimi&ixxKi. ta. mmm- 
#«co«i«c i o 2cvmizii. nmm 1 o 3 , P m*i 
1 0 4 MMtwiTv >* . *mi0m&m 
ft\s--mwizm*htiK*mfci'-^ -y 7-<os#» 

i- ? t*#: 3 00 fc nfis . v rowmx 

hh^yT^rmmm^t. igi^«ig3 0 5. m 
2<7&m3 0 6mm>tix&*), $4>k> in^t 

£#Stt3 1 0fcc7)^\y^3 1 2#to£S;hS;:fc 

14. imm<?>-~utv4*3 1 3tTm^wfcs^$ 

P«BI1 04{ie^3 1 1 b7<i *3 lAlZXmk 

mz&wnztix\^z>. zzx. W3 \ \ 

3 iok\m»znrzm®fm?£i&fmiz&wLZix 

xm. ztuz**), i&mnBm.<D¥mfti'-ym. 

fids. 

[ 0 0 8 1 } 04 \t^m&mmzm^^m^-^ 

1->v7-%^fimijfofrt>&t:®W&X'$>Z. #0(4, 

4f*v7*i&im3 1 oiizwy^htwmi 
*m,xv*. wt&wc. *mwv-iri-~;T*W3 

0 O^SRfcfcL » 1 <9&JRffitfc 4.tf3S 2fiD&Jgffi? 3 0 
6*qe^SftTiJ0. *'fc, SI2<0&»1R3 0 6fc(4t 

3 20) #l&(t<i>*rCi3'K -I^jiltT. f-'y7*SH 

3 2 0(4. 'WO 1 5 0 m m, 1 0 m m<7) 

-"mm&frhmizwmbtix^h. 

[00 82] fcJlTfc, 03fcit^4£#$O/OO#^ 

[0083] w>iz. ^&m¥<mkm^$>iix^ 
&7a±x*ms&mLx , ■y-yrJTm&i o i± 

@2^Lfc®«<0^#W-irflt3i*^IS^JS§ 

itm-tz. *mm<mmizt3ux. mmomMt4 2 

A><r)W-M&> 1 5 umX'hiti. 

ioo84imz.mk<mmzi>%Mlte£oiz^ 

7r^7«1K10 1c7)affllB*>^ flf®iL<«4±.y^ 

51&4 0-1 2 0//mgS*Tt^<P^-f6. .Til 
J4. ^OlgT. ^x^-Sr^Lffl^tOV-^-yT" 



— TSffiS 3-MHW«W3Wfr 4*afc«U 3 5-8 

m,zti^x\*. mmzm^xvx'^comx-zi 20 

jtmldHEU *<0®. 0Jg&£JBlvC7 5/zm£T-fl 
11/;. ^x^-«oOT4W®lSt J: 9»WrO**'0> 

[od85] v^-mffiizmi<7>&mm3 0 

5. m2O&^3 0 6£JI»3gj£Lfc. ii-C, 181 
c^R13 0 5fcaHrca**7 r 4 7b®m&£ 
<. ZMz. i^-f « y XhtSig^N^r 3 
12fc«£U=<Vv£M£3!Jg-ri>^#J> , K 

m2co^sis3 0 6tui, wyhcmiz. iw^yy 

3 1 2 k»aLWWM*»fcf WHRWb*. *H 
MW««|fcjSV»Ttt» ® 1 <^miS3 0 5 i: LTJRIS3 
omfiHotiNtl, ©2<^JRJS<^-g|5i: 1/CIRJP3 

-r ^ yrmtxjtv ?%m?>iei<7&mzm^x i>&^ 

(CfeO. im200nm<OAuSr§4>K)ait. 
<c>> 7*hVvXhfc«{3S3S^3 2 0K^§^A 
u zm? h J: d & U 7 b^"7ffifc:J: 0 . ^B»»Htv^ 
fc^fc. ^2co^E^<7>-ajfcL-cS^fcff<Au^ 
y^.-y»«Lfc. =5r#, Cl<0lS(4'j7h^7^IS 
^-f » S«?x.y^y^a^SiR^ -y^S<OJ: ots&mfo 
fjU xyu^xizm^iix^&fecMMacow-y 
mm$m^xi>&\ ®ia53 2 0{cfc^T. ^x 
A-cossffiiffl^ x A-^sw* ixmizmztvz 

[0086] 1-/7ttfflTmzi 0 „ ->xv\- 

mr^ioizmuc. mmz±izvx*T-i;±iz 
xyvL. ^xA-gH (-9-7 r'f rs«) c^-r-f* 

{4,02 iZti^Xsm- 2 2 0 X^ZilX \s-*f + -y 

7<Dmmiz%htmizm-t&. ^xys-t 

wajjZMt. xtUf'Hyiz.^xn^-tt 
mhZtX. ®4lZ*1$tlS>£o%\ ®«<T)\s-<f+ 
•yrSr#SL^. ZZX\iX9jj h'^ffifciS^-y 

^i£-X*lT^-y7S:^SiN-S*ffifc^v^; PfttCT^ 

>f h#nrtrc*> o . i<o4 5 %m&m*m^x 



it 4 ) ) d 0 - 
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f^MMWiSl: ZcoWoMXHzX *)mU 

— fT?i>- : s3>mm^xh. nmz+vrm 
mmmx-h^fz. 

[oo87] z.<7)Z. o tc. *9mzts\->x\t* mw%& 

[0088] YAXVt 4 U-V 
* ? T^SJ^itcv^ v h Liz . £ oigli. 
.0>J:dfc**U*. *1\ B3lcifr3*iS3*aS*3 0 

ik, 1 2tmftUz. *m&cw&miizi5^ 

X. 3&m&3 0 lttCut>b<teFe£±#i:f 

Wi>t>% *) > tnrntzN i is/au mmi*:.* m 

®&iltz\><nxhh. ^y^3 12tc(i. In£fflV\ 
^O^$^^W»J±l~2 0jwmSS-C?>-5^. a 
yrtiiOJ: ? fc*fc*» t*»= X *) LX 

tx^t, mommmmw. mm. xA- 7 ^a, 

EPHS> J*>y*83?£fflVvtt>J:V\ fc£U I n t> L 

ItSi 3s3*Sflc3 0 1 & 1 

9 0-Cg£tDW^<9il£J: 9#RS>«*T2WR 

flUE&l#8l*tt*U m2O^SM3 0 6fcA 
•^3 12 ZiUzX*). m2<D& 

mm-3w\y^zmmt. m2co^mmtnt^ 
ym®b<o&&m3iz7fi2ti&j\yy3 1 2<o-« 

[oo89]^dLT.H3 izMitz*mm<mBcvE 
mft\s-?mmtfnt>ivrz. 
[00 9 0] imj.mzxwryhztifzu— 
rimmfi^mmzBizmtfix . mtt&ftm. 
mm^zbzh. m&<rmm<rt$&tm!:^xA\i 

p\t>ts:Z>%i2cr>&W&3 0 6 li-HHwJfv wc. 
B#j\yy3 1 2fcj§Jta^TL*-?Tv^<o^T. v 

Mo*fe$Mno&jte3 0 5t*tO&i?7r 



^20^JgH^^fC^«cU-1> s f-y7->{i«v>>y 

^*W-1^S<0SftgtaS:SI^ Lfck -I*. 3 OK/ 

[0091] eioil^fWr&fcWc. Au*»fe=Sr*» 
2ft&RR(3&Btf 3 2 0 £Rft&l*flfttt$gftn»» 
t Rft-C&ft&lta&JB 1 <r>b d *lci»Ufc«JHV- 

-nsa i tfcftsfy&tii2 8 K/wt jtifrts t s ii« 

[0092] £2*>£i(K*We LfcliWi. *fliSO 

B&$ti^tf)fc. &ft%^yhm*smb%^tzZb 
Izihbm&Ztih. 

[00931^1 co&mmowmN i b^x.fzmm 

xmmmmb mmir&xim 

mw5*imu m.tjLm%vtzbz*>. 4ok/w 

k^O, S^L^. 13^* etc. Ni(±^7r-fT^ 

mmmmznLx. m&omtMbi,xtot> 
tvx^&i><DXfo&. wyY%titzv-irt-<v7m 
tm&frt>mMtfbx. mmttnvzsiZM^tetz. 

*vrcomM* : m®$>p>L->bix-vyT47tf 
mniLx\^mfttfM.t>ti. zcomm&ttoMmii. v 
^y hM£m.i!:nx\,)izmm<wm£ *)** 

hz^yy-wm&ti 1 . ^«Dmmm^tixit 
^tztzfrfmrnmit uzhwb&i t>ti& . 
[0094] ja±o*nsrsa-r s t <k<o x o fe** . 

g&Lxmvhm&hz. tn. mur&mgibvx 

IX. ^ynzm&A,X'L&b%\,m®$:MJ£?Z<m 

mtrMmom-sfritb lx . mk<mm 1 tiaa 

LtZcobmimHrhitlz&^X >. «i«iJltW*8R 
[009 5] ^l^JSlSCoV^tt. V9> 

cos^^-^t l-c . $m<mm 1 tie® 1 t 
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[0096] mz. msimizm&mmmiz^ 

[009 7 ] m^mzti^X i>$km%mPffbtl&£ 

i+.zhhamz&^^mmte.mmmitz 
jmitcmmtx-bz. -ttchh, %2v>$mm> 
im%mmbtizm<rrmm ( 3 n« ) t 

Lfc # m 1 CO^JgM^^S^ 1 2 n rnggt* 

mizz-yt:. meymizo^xiz. fc^otfv^ 

fctt, ^-^It^fc&Wfc&SW:'. 0. 5nmH 
_b*«M* t**>fc. AS 1 to&NWM § *fflSfi«Ti»tt 
(0. 5nm) ktfckSfctt. AuS:fflV^2(^ 
m^m.ifi2 5 nmW£lZ%it:k% (C. >>iA-I 

ffl^^^iifl^oemftq^^-jfe. tTt. ^2 

*^LT3^tt J; 

i§&, 1-4. 5nm(0^Ht*>S^l<O^mi^fcU¥ 

3-10 nmv&mizb&^cr&mmzfflaifctm 

lS^2(^SIS$lSWOKH-Cfc?. .. 

[00 9 8 ] ^^oito«fflMW{^3v^(i{i. 

v\ fc*fu *v7watiztti-hmmcommt*2o 
%m. n 4 1 < I* 1 0 %mr^h§ < t&®ti>i£®# 

[0099] JjLh^<^«k 0 fc, *£it<«BS(c J:*i 

■XJW£*U ±&<^ff£fc^T&&3&l&mBI*5.i: 
t^m2^«M*^^$^TV%S^ia5^ffi|x3tcOT. f- 

#>& fltit* sMg-f & £ fc 5 1 ^ d *t®£#f 
yy. mo&iL m2cr&m<?mx-&bitt:. maw 

Bm2%V^b9\Z%fflZtlfZt>cr)l l z$Zz;timii. %Wn> 

mm okmfnm#\'-?fm*imit:bz^ 
\vfti<mx.&b-£tzii^xi>. $m&mi 9-3 2K 



tm&crmm 2)m5&*mcom<mmi 2<m 
mis-vmii&i&meiyz. mz&»x. 50 
ittn-GaN3Hcr*o, ^^zmmwrnm 

1W*5 0'2iWBjft3flTVt*.-4fc» n-GaN*{£ 

5 0 1 £>SBKWL n«S5 0 3#. SMt!K$ 
^*cO»»*5 0 2<^HWi. P«®5 0 43& { ig{t 

•Cfcl.n-GaNS«TfflK:{i, 8l<9&Effil505# 

utttMitao; ^a*5 1 o± s unew i 

0&HffiS5 Q5t<?MWsy5 1 2A%^E$ilSit 
£<fcD. ^*V-lTf-J'7-*«3d^*5 l ov>±izm 
5£ • «B§iVOV&. Hjj*§#i$rvv&*» ^>?5 1 24> 

m2(D±mwmnk^yym-ib(^^i}^m 

t&tlXK*. 4fc. P «ffi5 0 4lie>-5 11i:7^ 
^514(CTmMWt^$ixTV^|,. ii"C s t>-5 

1 1 fcjis»aft5 1 o ktmaztit&wswBf&z 

[0100] 06{i*HiS<O^tfflV^#f*:^-if 

>y 7**SSf»* 510 Kv>) y h -T 5 19(0^^2:^ LT 

n-GaN3aclll#»fe)Ifc. n-GaNyN'-y7r«60 
K n-A 1 Ga I nN4'ISJi6 02 > n-AlGal 
nNm277«yH)I6 0 3, n-AlGalnN^K 
®6 04, AlGal nN^ftt^FJSttJSeOS. 
P-A 1 Ga I nN#W KJB6 0 6, p-A lGa ln 
N^5-yh*S607, p-AIGaInN3^^M 

6 0 8mmztixmtf&fix^z. p??vm6o 

7fci:yp3y^^hJ16 0 8Wi. 
t^X h 7^<0U >y ^'6 1 1 jmV!>tl. 4fc, P 
Mi 6 0 4 i: p ^ 7 -y 6 0 7 1 OSfctt , 'J «y 
ttZm^X. n-A 1 Ga l nN7*n<y 7M6 0 9, P 
-A 1 Ga I nN**-y7"«6 1 0MRIt^iiTVV&. 
icr) J: o IS, . 3WWO««lCfflV^ip»*P-f ^«y7* 

ji. v^saii^ y »/ h v 4 rmmMG ix 

0 5*5«klX^2<O^IIM5 0 6tflmZtlX» 

h. 

[0101] CITfC. 05tJj:tfH6i&#5Stoo2l^ 

[0102] w>tc. ^fts^o^fetfflv^n-cv^ 
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4 0 OtxmXM , gtt%&^flc<0»Bft5 0 2<^)h 
[010 3 ] <W2. n-G a Nffig5 0 1 <0^fflffl*» 
U *?x^-com*Z. ji^6 0~2 0 0jumSK*-C' 

izn<wmt&. ztM. mxnx. vx^-zm 

xnx*>z. mz. y— mm^-^mmm 
za&izi^ 8o~i2 0/imt, m>izvm?hzk 
imt iw j&foimmiz&^xte. mmzm^x 

»*xA-oE*£l80jumfcpgU l?f&$ 

IfiSiyitA^-y, m&W-y. x-yf-y/A-^-y, 
•"«») *GSS(C«(FC&fc**l3&»6» n-GaNg«[0 

-.«ffifcy'7M-:7i£fc:J:9, A?-yft§;ft£nmffi5 
. 0 3*jft£U:. n«S5 0 3«n-GaNffl|»^Ji 
' |C» Ti (3 0nm)/Al (100nm)./Mo (5 

Onm)/Au ( 1 0 Onm) .TtNUtflfci n^SISr 

■5I«3t3&^JiL 0 -*BWI< fc . n -G a N k 

Lfc. 4fc, A?-y|i, mS©20/zm, t-yf-10 
OjtzmcOiEfrl&^ttfcU:. 

0 5. m2e&mmo€>zmwtftbK. zzx\ m 

1 O&m 5 0 5 fcHHKT* 4n-Ga.Nk 
12fc«£L£<V^£g5£t6*&g#;*>9s 

m2<o&mm5 0 6izii^ w>b?>miz. ±M&\>y 
512 tm&i^t^&mimfctimmi. *m 

MWfcMfcaivCMU ma6MR5 0 5lC<iR*4n 
m<OMoSr s m2<O^S)i5 0 6{3ttKJI8nm<OAu 

^xA-gffl£iUt£*irt:C:ft&21tf>£MBt 

ii« ftsuzmwT. nnm<7)mim^w8&6 2 

.0. «>xA-<7)Sffiffl|*^?>xA-S:^*»LT^Hfc^ 
[0105] *<0&, J; 0 . fiA- 

JbEHMufctfxA-fcMiK 3t^a^$rfflv^xM 



X>hl. ^iA-SI (n-GaNSIS) fcryM-f* 
v7&imiiz. ZZT\ix?7Jt'>ymiz*&1-y 

r#mi.uiz*?^xfflijiLt:tf. wsMBBfab** m 
m?jix*v7Zftmhismx$>ii&. mmzr? 
4x>hi)t*i&X'h<). z<7)£o%m<&tmim^x 

mtix. vj^v-itKimuyu-Fm^x® 
Mih i < imjk *tf o *4 is>ym. y vy~f 

?9>y?££t$-t*\ c:ns-^^5^7 r 5'fyk-ri»^ 
'— fx? 54 t'y/ifc. Kx*;^-®g<oy--f3fc£ 
!I3tU £ cvmzmtiSitxmTjiMTZfio s y- 
-fTyy-ygy^s-fflv^Tt. pwuc. i-yrm 

[0106] ^coi a l£„ *SH8fctSVYttt, ii^g 
**JBV\ ^x/wKfflcDn«SKU1^)gi!^(^KK^ 

[0107] r-f ^y^ -f y^Sfci •) . y-f 
f-^TSr^^ftitcv^ybL^. i^lSli. 
WidteWttfe. t-f. E5^$tlS3mS«c5 0 
1{C, Ay^5 1 2Sr^?5Uc. *HSS<0»ffifc*3V^ 

SJ$S*5 0HiCut,t<«Fe5r±^k-rS^ 
Ji*^^r 9 , tammizN i ffi/A uRjWUfc^ v df 
fig$tLfct>^T*>4. Ayr 5 1 2fctt, I n5rfflV\ 
-?-^|j$^cOJ?^(il~2 0/xmSJK-CJ)-5f l :„ A 
ymz?>£ o ^zhhtpvm^zi: »)Rttfc»JfttT 

EPJS'Jffi. X-y*mtm^Xi>£\\ Tt^'t. I ntt 
<«SnS'±jS^i:-r&Ayrco^oJ:dt^ MSfc 

fc^iJH«tc5 0 1 5: 1 9 0*CSJK<OAyr^it^iJ:0 

^rFKv^Kii-canjRU ^y?mvt:tz?>T. ± 

IS#^^y-1f^>yr5rS®iBS5-T»cUTSl-a:, §<o 

2<O^SK50 6kAy^5 l 2 kSrJ:<SllSSx-fr7t. 
^ittcJ:'). ^2<0^JSK{iAyr+^JBt. ^2«0 
^gMW«kAy^«fc<7>^^\ H5fc:*Sn*A 

y^5 1 2co-UlzmtfL%teZ- iffimtft 
Ayr*«LfefcCl^-C*Xg5:^i.^. 

[0108] CldtT. HSt^U^^liffi^SKO* 
^y—ff^S*^?^. 

[0109] JJBlSfcJ: 0 v>y hStifcy— 

7*&mm>vmmz5\mwLx. ^sa56 2o 
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gS2«9&Jgl£5 0 6fct Xlbh,b#'\V?5 1 2fc*»t 
&gJ85 0 5te*OlU n-GaN£££ig«rUT8H 

T'*> $ A u j&M8Bfc$»mA/C^|> ) i$ i.Wm 3 n m 
cOMo;K>&6?& 1 <^JSli^^tT#^W-^f-/ 
7W?yh%tiX^iz. Z?)£$%WSLK.ib&. *& 

[oho] mz, im?Mzm&&mmmiz^ 

[0111] mmtis^X fcJpl«F&«»& I tT*>*U i 
Sl«O^JllKfcJ;^2^^«IS<7)M^i:im 

mtifrsmbmtxbz. ^2<o^.mm> 

m*&ft%Wttfftbtl&%iS<r)~m®. ( 3 nm) fc 
LfctSWi, mo&g&<0i£IS#l 2nmggC& 
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